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0 Catheter provided with positioning means. 

® Catheter, especially intended for catheterisation 
of the heart, blood vessels or other vascular and 
hollow body structures, consisting of a flexible tube 
construction (6) provided with positioning means 
which are active at the distal end, and can be 
operated independently or silmultaneously from the 
proximal end, therefore outside the body. In order to 
position the distal tip of the catheter with respect to 
the wall of the body structure, said positioning 
means are consisting of at least two. but preferably 
three or more flexible supprt wires (11), to be 
stressed with pull and pressure, which are con- 
ducted at almost full lenght through coaxial channels 
f-(10) and parallel grooves (11) situated around the 
central part of the tube constnjction (6) in which the 
^distal end of the support wires (11) is attached to the 
Qtop of the tube construction (6),and in which the 
r- support wires (11) over a certain distance before the 
^top can be bent outward in a curved manner in- 
CO dependency of each other, starting from the parallel 
N grooves (12) in a radial direction. 
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CATHETCR PROVIDED WITH POSITIONItlG MEANS 



The invention relies ta a catheter espedaliy 
intended for cath^sris^CBTof the heart iiiood ves- 
sels, or other tubular and hollow body structures, 
consisting of a flexibie tube construction with or 
without a central lumen through which a guide wire 
can be conducted. 

Catfieterisatlon of the heart or vessels of a 
human being and of mc^ kinds of animals is, in 
general, accompB^ed via a periphwal artery or 
vein, such as the brachid artery, the femoral artery 
or vein, but also other access routes aB feasible. 

Various kinds of catheters and comparable de* 
vices are used to perform all sorts of measure- 
ments, determinations and actions (e.g. administer- 
ing liquids or drugs) on the human or animal body. 

By way of these catheters, blood is obtained 
for oxygen determinations or the like. Also, pres- 
sures can be measured in the various compart- 
ments of the heart and the vascular system and 
contrast media can be administered to visualize the 
various compartment of the heart and the coro- 
nary or other vessels, including bypasses, gen- 
erally after the catheter has been introduced selec- 
tively into the relevant heart compartment or ves- 
sel. 

Sometimes it is difficult to selectively position 
the relevant catheter(5) Into the intended place; 
sometimes it presents difficulties to reach every 
heart compartment desired or every coronary ar- 
tery or other vessel desired. Therefore, many types 
of catheters have been designed to reach the rel- 
evant compartments of the heart and the vascular 
system as easily as possible, also when the mor- 
phology is compficated by pathological processes 
or anatomical variations. Amongst otirer things 
steerable guide wires, pre-shaped catheters and 
such are used. 

A problem in tiiis area is tiiat it is often difficult 
to exactiy position such a catheter in, for instance, 
the aorta In adults, the aorta has a diameter of 
some 40 mm and the catheter often moves in a 
direction otiier than intended (especially often to- 
wards the wall of the vessel). 

The above-mentioned problem espedally oc- 
curs if one intends to pass a so-called stenotic - 
(nanrowed) aortic valve in order to reach the left 
ventricle of the heart, or if the ascending part of tiie 
aorta (aorta ascendens) is very large, as can be the 
case with aortic valve stenosis, aortic valve insuffi- 
ciency or other pathological processes of the aorta. 
It should be considered that especially in a num- 
ber of these situations, it is very important to selec- 
tively reach the left ventricle in order to determine 
the anatomical and functional characteristics of this 



ventricle, and to measure tiie pressure gradient 
between the left ventricle and tiie aorta, which has 
fer-reaching consequences for the policy to be 
pursued and the treatment of choice. 

5 For instance in the case of an aortic valve 
stenosis, the opening of tiie aortic vah/e is often 
restricted, tiie maximum diameter of the valve 
opening (ostium) iDeing severely reduced, and so 
passing the nanowed valve is often very difficutL 

70 The catiieter time and again glances off. as it 
' were, against the narrowed, often calcified valve. 
Vah/e stenosis and deposition of calcified sub- 
stances often simultaneously occur, the commls- 
surae of tiie valve leaflets have often grown out of 

75 shape. 

Moreover, the risk exists that pieces of cal- 
cium, trombi (clots) and other substances of the 
patiiological valve are pushed off by the catiieter 
whereupon an emtxilism may occur with severe 

20 consequences for the patient (cerebro-vascular ac- 
cident, partial paralysis, cholesterol embolisms, pe- 
ripheral vascular obstruction and so on). This risk 
in creases as tiie attempts to pass the valve are 
protracted, which is often the case with the current 

25 techniques. 

Also in cases where the valve is not narrowed 
but tfie aortic root is large, passing tiie vahre witfi 
the presently known catheters Is difficult, fc)ecause 
tiie catheter tends to slip away towards tiie wall of 

30 tiie vessel (aorta). 

The invention intends to supply a catiieter with 
the characteristic tiiat tie distal tip of the catiieter 
can be conducted to tiie right place, respectively 
manoeuvred into the right position so that, for m- 

35 stance in case of a heart catfieterisation, for which 
a catheter with a central lumen is used, a guide 
wire can be Inserted through the opening of the 
aortic vah/e more easily and involving less risk. 
According to the invention this purpose is 

40 reached in that the catheter is provided with posi- 
tioning means which are active at the distal end 
and can be operated independentiy or simulta- 
neously from the proximal end, tiierefore from out- 
side the tx3dy, allowing the positioning of the distal 

4S tip of the catiieter or the distal tip of the catiieter or 
the distal mouth of the central lumen with regard to 
the wall of the hollow txxjy structure. 

The principle can also be applied to stablely 
position a catheter in a vascular structure in situ- 

50 ations in which tiie fixed position of the catiieter in 
the right place is essential, for example in measw- 
ing blood flow vekxHty. In that case, for example, 
registration equipment can be fixed on the tip of 
th catheter. The central lumen can be omitted if 
desirable. The above mentioned indications for use 
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of this catheter are just examples. It Is to be 
understood, however, that these are given by way 
of illustration and not as a limitation and that other 
applications are possible and within the scope of 
the invention. 

Preferably the positioning means consist of at 
least two. but preferably three or more flexible 
support wires to be stressed with pull and pres- 
sure, which are. almost at full length, conducted 
through parallel channels and aligned grooves situ- 
ated around the central part of the tulDe construc- 
tion which may contain a central lumen, whereby 
the distal ends of the support wires are attached to 
the top of the tube construction and the support 
wires can be bent in or outward In a curved man- 
ner independently of each otiier in a radial direc- 
tion, over a certain distance before the top. 

By these relatively simple measures it be- 
comes possible to position the distal end of the 
catheter in accordance with the invention into tiie 
right desired place. 

The invention will be furtiier clarified for an 
embodiment witti a central lumen by means of 
attached drawings, in which: 

Figure 1 shows the heart and the aorta witii 
tiiere in tiie catheter according to tiie invention In a 
positioning stance; 

Rgure 2 shows tiie catiieter during tiie inser- 
tion; 

Figure 3 shows the catheter in the position- 
ing stance in accordance witii figure 1; 

Rgure 4 is a cross-section along tiie line IV- 
IV of figure 2 at a larger scale; and 

Rgure 5 is a cross-section atong tiie line V-V 
of figure 2 at a larger scale. 

In figure 1. the left ventricle of a human heart is 
indicated by 1, the aorta by 2. tiie branches to 
neck, head and amis by 3. the coronary arteries by 

4 and the aortic valve consisting of three leaflets by 

5 (only two leaflets are visible In figure 1). 

In order to enter tiie left ventricle (1) with the 
distal end of a catiieter. tiie opening of tiie aortic 
valve (5) has to be passed. 

A conventional catheter consists of a flexible 
tube construction with one central lumen, through 
which a flexible guide wire can be conducted. Most 
of tiie i<nown catiieters are also advanced by 
means of a guide wire Inserted in this central 
lumen. 

Also the catheter in accordance with this inven- 
tion consists of a flexible tube constmction (6) witii 
or witiiout a central lumen. The shown embodiment 
is provided with a central lumen (9). in that case a 
guide wire (7) can be used. This guide wire can, for 
instance, have a straight or J-shaped end. 



In tiie case of a conventional catiieter without 
positioning devices, the distal end (8) of the cath- 
eter or tiie protmding end of tiie guide wire (7) 
must be passed tiirough tiie central opening of tiie 

s aortic vaWe at exacHy tiie right mom nt As the 
catheter tends to move along the wall of tiie aortic 
root, it is sometirnes difficult to find tiie opening of 
the valve (5). Sometimes it requires protracted 
manoeuvring along tiiem. especially for instance 

70 witii aortic valve stenosis (nanowing). 

Passing tiie aortic valve opening is usually not 
problematic with a normal aortic valve, but may be 
very difficult with a patiiological aortic valve which, 
amongst otiier tilings, hardly opens . due for exam- 

15 pie to deformation or fusing of the tfiree leaflets. 
Moreover, the leaflets may be covered witfi cal- 
cium, cholesterol, cell debris and such, because of 
which, In manipulating tiie catiieter. the rislc exists 
that particles are pushed loose (embolized) and 

20 enter the bloodstream, witii fatal consequences for 
tiie patient 

Therefore it is desirable tiiat, witiiout a lot of 
manipulating, and without pushing particies loose, 
the aorta valve opening can be found and the end 
25 of tiie guide wire can be passed tiirough success- 
fully. 

To make tills possible, tiie tube construction of 
the catiieter in accordance with the Invention is not 
only provided with a central lumen (9), but with a 
30 number of -at least two. but preferably tiiree or 
more -coaxially running channels (10). see figure 4. 
Through tiiese channels (10) support wires (11) are 
extending, which may be stressed witii pull as well 
as pressure. 

35 The tube construction (6) preferably consists of 
synthetic material, whether or not reinforced. The 
support wires (11) consist of metal or some otiier 
kind of suitable material, not causing damage to 
tiie wall of tiie vessel in which tiie catiieter is 

40 positioned. 

As appears fi'om figures 2. 3 and 5. over a 
certain lengtii before tiie -preferably half-globular - 
top (8) of tiie catiieter, tiie tube construction (6) is 
provided witii parallel grooves (12). in which the 

45 support wires (11) are extended. The parallel 
grooves (12) are aligned witii tiie channels (10). 

The ends of tiie support wires (11) are at- 
tached to tiie top of tiie catiieter (8). 

The catheter in accordance with the invention 

50 must be strong enough to avoid any tearing of the 
tube construction (6), especially in tiie point in- 
dicated by 13 (see figures 2 and 3). 

The support wires (11) as well as the tube 
construction (6) of tiie catheter and tiie central 

55 guide wire (7). protrude with tiieir proximal ends 
from the patient's body. . 
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By moving the support wires (11) indepen- 
dently or simuitaneousiy in and out with regard to 
the tube construction (6), parts of the support wires 
(11) will protrude in a curved manner from the 
parallef grooves (12), or wtll retract See figures 1 
and 3. 

in case of a centric aortic vaive opening, all 
support wires (11) will be bent outwards to the 
same extent to adjoin the wail of the aorta root 

!n case of a more excentric aortic valve open- 
ing, one or two of the support threads will need 
further bending out than the other{s). 

Instead of three support wires, two. four or 
even more may be used (not shown). 

As guide wire (7), a so-called "long guide wire** 
is used, which is available on the market "l^ng 
guide wire" means a guide wire which is at least 
twice as long as the tube construction of the cath- 
eter. In order to make changing the catheter via the 
guide wire possit>le. 

When, by means of the catheter in accordaiKe 
with the invention, the end of the guide wire (7) has 
reached the left ventricle (1), the support wires - 
(1 1) are straightened: see figure 2. 

The catheter in accordance with the invention 
can be removed via the tong guide wire (7) whidi 
remans with its tip in the left ventricle. Sut)se- 
quentiy, a suitable conventional catheter can fc)e 
advanced into ^e left ventricle via the long guide 
wire (7) that was left behind. This may, for in- 
stance, be a conventional catheter of which the 
distal end has the shape of a pigtail (pigtail cath- 
eter), but also other catheters, for example a bal- 
loon valvuloplasty catheter to dilate a stenotic aor- 
tic vaWe. are possible. 

When the distal end of the conventional cath- 
eter has reached tiie left ventricle* the guide wire - 
(7) can be removed. 

With this conventional catiieter it is possible to 
measure the pressure in the left ventricle, to take 
bkxxl samples, to administer contrast media in 
order to depict the left ventricle, and so on. 

tf required, the catheter in accordance with the 
invention could also be inserted into the left ventri- 
cle after the central guide wire (7) has been in- 
serted Into this ventricle. After removal of the guide 
wire, several functions such as measuring pres- 
sure, administering drugs and taking blood sam- 
ples wtth the catheter in accordance with the inven- 
tion may be performed. As this catheter is less 
suitable for depicting the (eft ventricle, for this 
purpose the catiieter in accordance witii the inven- 
tion is changed via the long guide wire (7), for 
instance for a known pigtail catiieter. 



Thus it is possible to pass a stenotic aorh'c 
vahfe in a simple way even if this was difficult or 
impossible until now. Moreover, witii the catiieter in 
accordance with the invention the number of abor- 
5 tive attmpts to pass the vah/e will diminish, thus 
reducing the above-outOned risks of embolic com- 
plications. 

This also accounts for situations in which the 
aorta ascendens is enlarged. 

70 Variati*ons to the concept described above 
might also be applied to otiier invasive operations 
upon the human t)ody, in which positioning is rel- 
evant For example, registration equipment can be 
fixed to the tap of the catheter to measure blood 

75 flow velocity in that particular spatial position in an 
artery where velodty is highest. For this application 
the central lumen of the catheter may be omitted if 
desired. Otiier applications where positioning is im- 
portant are witiiin the scope of this invention. 

20 The catiieter in accordance with the invention 
is straight flexible and supple (compliant), and 
disposes of an optional central axial lumen and a 
number of coaxial channels. The coaxial channels 
contain the po^'oning means (support wires) and 

2S end in the longitudinal grooves on the distal end of 
the catiieter. The central lumen, if present serves: 

1. to facilitate introduction and advancement 
of the catiieter itself, if necessary, by way of a 
guide wire via a peripheral vessel, see tig 1. 

30 2. To insert a suitable guide wire which has 

to pass the opening of for example the aortic valve, 
after tiie catiieter has been conducted towards tiie 
aortic valve, (the guide wire sub. 1 and 2, in gen- 
eral, will be the same). Usually, pushing tiie catifi- 

35 eter from a peripheral artery (for example brachial 
artery or femoral artery) to the heart is accom- 
plished successfully, with the guide wire somewhat 
protiTKling from the catiieter and the distal end of 
tiie guide wire bmng supple. 

40 3. To take blood samples, measure pres- 

sures, administer drugs or other agents, and so on. 
if desired. 

The guide wires do not differ essentially from 
existing types and may be straight or J-shaped, 
45 whereas tiie point may be made stiff or supple - 
(compliant). 

By means of tiie catiieter described above, a 
number of aspects of heart catheterisation and 
other invasive manipulations become more easily 

50 practicable. Witii the shown emlxxliment It be- 
comes easier and with less risk for the patient 
involved, to pass the aortic valve in situations 
where tiiis used to be difficult or impossible, and 
involved th risk of embolic complications. It is also 

55 possible to reliably measur blood flow velocity in 
a desired position without shifting the catiieter. 
Many otiier applications in which positioning is 
relevant are possible. 
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The same principle can also b applied In 
catheterisation of other vascular and hollow body 
structures in the human (or animal) body, where 
positioning is important The principle in generaf 
allows posi tioning a catheter in a stable way in: any s 
desired spatial position in a blood vessel or hollow 
body structure. 

The diameter of the catheter in accordance 
with the invention doesn't need to differ essentially 
from the diameter of the conventional catheters. An 10 
appropriate measure for cardiovascular applications 
is, for instance. 7-14 French (this is a diameter of 
2.2 -4,5 mm approximately). With such a diameter 
it Is technically possibly to apply one central lumen 
and several coaxial channels and grooves. If neces- is 
sary and technically possible a smaller sized cath- 
eter, e.g. 5 or 6 French, can be constructed for use 
In smaller arteries. 



Claims 
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1. Catheter, especially intended for catheterisa- 
tion of the heart, blood vessels or other vascular 

and hollow body structures, consisting of a flexible 2s 
tube construction with or without a central lumen, 
through which a guide wire can be conducted, 
characterized in that the catheter is provided with 
positioning means which are active at the distal 
end, and can be operated independently or si- 30 
muftaneously from the proximal end. therefore out- 
side the body, in order to position the distal tip of 
the catheter or the distal mouth of the central 
lumen with respect to the wall of the body struo 
ture. 3S 

2. Catheter in accordance with claim 1, char- 
acterized in that the positioning means consist of at 
least two, but preferably three or more flexible 
support wires, to be stressed with pull and pres- 
sure, which are connected at almost full length 40 
through the coaxial channels and parallel grooves 
situated around the central part (with or without 
lumen) of the tube construction in which the distal 

end of the support wires is attached to the top of 
the tube construction, and in which the support 45 
wires over a certain distance before the top can be 
bent outward in a curved manner independently of 
each other, starting from the parallel grooves in a 
radial direction. 

3. Catheter in accordance with claim 2, char- so 
acterized in that the tube construction is strong 
enough, especially at the transition from the coaxial 
channels to the parallel grooves, to avoid any tear- 
ing of the tube construction. 

55 



5 



J 



/9)ll ^^°P^ Pa*»"* 
Office 



EUROPEAN SEARCH REPORT 



Application number 



EP 87 20 0098 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citatioirof document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.a.4) 



US-A-3 704 711 (S.C. PARK) 

* Coltum 3, lines 38-43; figures 



US-A-3 568 659 (J.N. KARNEGIS) 
* Claim 1; figure 2 * 



US-A-4 154 242 (Z.A. TERMANINI) 
* Abstract; figure 1 * 



1.2 



A 61 M 25/00 



TECHNICAL FIELDS 
SEARCHED (Int. »» 



A 61 M 
A 61 B 
A 61 N 



Tha prwwu sMreh rtpen dm batn dramm up lor all dalim 





Place of search 

THE HAGUE 


Date of completion of the search 
10-04-1987 


Examiner 
VANRUNXT J.M.A. 


§ 

E 
o 

IL. 

2 


X : 
Y : 

A : 
0: 
P : 


CATEGORY OF CITED DOCUMENTS 

particularly relevant if taken alone 
particularly relevant if combined with another 
document of the same category 
technological background 
non-written disclosure 
intermediate document 


T : theory or pnnciple underlying the invention 
E : earlier patent document, but published on. or 

after the filing date 
0 : document cited in the application 
L : document cited for other reasons 

& : member oif the same patent family, corresponding 
document 



